Classes of multivalent functions analogous to certain classes of univalent starlike functions are defined and studied. Estimates on coefficients and distortion are made, using a variety of techniques.
1. Let St denote the class of all functions/(z) = z + . . . analytic, univalent and starlike in the unit disc U. Such functions satisfy the condition Re(z/'(z)//(z)) >0,zGU.
The problem of defining a corresponding class of multivalent starlike functions has been studied by several authors. Hummel [5] distinguishes six commonly used definitions, a typical one being/(z) belongs to the class S(p) if/has at most p zeros in U and zf (z) (I i) lim sup min Re -, , > 0. y ' r-+\V \z\=r f (z) In this note we will study three classes of multivalent starlike functions which are analogues of certain subclasses of St.
2. Let Sx(p, a), p a positive integer, 0 < a < 2p, denote the class of all functions/(z) = a0 + ajZ + . . . analytic in <7 with precisely p zeros there such that zf'(z) ( (The asterisk denotes conjugation.)
Proof. Since inequality (2.1) implies inequality (1.1), it follows from [5] that f(z) is p-valent and that there is a function g G St such that (2.2) holds. We compute
Since Re(z*7*) = 0 on |z| = 1, it follows from (2.3) and the definition of Sj (p, a) that lim sup min Re(zg'(z)¡g(z)) > a/p and the result follows from the maximum principle.
For any /E S(p), let zx.zp be the zeros of/(z), let r¡ = \z¡\, RM = max{ri},Rm = m\n{ri\r¡ =£ 0}, and let r = |z|. We also assume that the constant A of Theorem 2.1 equals 1. It follows from (2.2) and the compactness of S(a/p) that Sj(p, a; Zj, . . . , z ) is compact. For zx, . . . ,z fixed the mapping
is a linear homomorphism; thus it suffices to find the extreme points of {fe'(z)]pl^ e S(a/p)}. Since p > 0, the argument in [3] applies and we are done.
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We note that it is possible to obtain sharp upper and lower bounds for Re(z/'(z)//(z)) using the estimates in [6], but we do not state them here.
The problem of determining max|an| when \ax\, . . . , \a | are fixed was first studied for the class S(p) by Goodman [4] . We are only able to obtain a partial result. 
Proof.
Inequalities (i), (ii) and (iii) follow from Theorem 3.1 and the distortion theorem for a-convex functions (see Miller [9] ). Statements (iv) and (v) follow from the recent result of P. Kulshrestha [8] .
We mention without proof that a result similar to Theorem 2.5 holds for S2(p, a) using the technique of Theorem 2.5 and a result of J. Syzmal [12] . This extends the class S*(a) of strongly starlike functions of order a defined by D. Brannanand W. Kirwan [2] . Note that a single valued branch of arg(z/'(z)//00) can be defined in some annulus p < \z\ < 1. -Re(Z>3 -Xb\) = 2 f27rcos 9 dp(9) a Jo ( j"'"«* 0 dp(0)V -U2\m 9 dp(9)\ 21.
Suppose first that 6a -2 -8Xa > 0. Then -Re(/33 -Xb\) < 2 f27rcos 29 dp (9) Since \b3\ < 3a2 if a > 1/3, (4.2) follows if 1 + 3pa2 < 2p2a2 -pa2 -1, which is certainly true if p > 3. The sharpness of the result follows from the fact that the function g(z) defined by (4.1) simultaneously maximizes \b2\ and \b3-(p + l)b\/2\.
